A random blood glucose concentration was determined in 2403 pregnant women attending an antenatal clinic at between 28 and 32 weeks' gestation. The calculated 99% cut off values were 6-1 mmol/l (110 mg/100 ml) within two hours after a meal and 5 6 mmol/l (101 mg/ 100 ml) more than two hours after a meal. Patients with a blood glucose concentration in excess of these values were referred for a 75 g oral glucose tolerance test. Of 59 referred, four were found to have previously unsuspected but unequivocal diabetes mellitus and another four to have impaired glucose tolerance on the basis of the World Health Organisation's criteria.
Introduction
For many years the urine of women attending antenatal clinics has been tested for the presence of glucose in the belief that this is an efficient way of detecting diabetes mellitus. It is now recognised that about half of all healthy pregnant women excrete increased amounts of glucose, and the amount of such losses varies not only between individuals but within individuals from occasion to occasion.' That the increased excretion is physiological rather than indicAtive of any disorder of carbohydrate metabolism is shown by mothers with persistent and heavy glycosuria during normal pregnancy reverting to a normal non-glycosuric state within six days after delivery, sometimes within 48 hours. 2 The diagnosis of diabetes mellitus is based on blood glucose concentrations exceeding certain values at specific times after an oral glucose load. The particular concentrations used have varied somewhat depending on the organisation quoted, but the criteria defined by the World Health Organisation3 are similar to those of the European Association for the Study of Diabetes4 and the National Diabetes Data Group5 and are achieving widespread acceptance. These criteria define a fasting venous plasma glucose concentration of 8 0 mmol/l (144 mg/ 100 ml) or higher as diagnostic of diabetes. A fasting concentration of less than 6 mmol/l (108 mg/100 ml) excludes the diagnosis. When a tolerance test with 75 g glucose by mouth is performed a venous plasma glucose concentration of 11 0 mmol/l (198 mg/ 100 ml) or more, two hours after the glucose load, is indicative of diabetes mellitus; concentrations between 8-0 and 10-9 mmol/l (144 and 196 mg/100 ml) after two hours indicate impaired glucose tolerance.
As performing an oral glucose tolerance test on every pregnant woman would be impractical and expensive a study was undertaken to assess the range of glucose concentrations in blood samples randomly obtained during the course of normal visits to the antenatal clinic.6 In 100 healthy patients the mean venous blood glucose concentration within two hours after a meal was 4-8 mmol/l (86 mg/100 ml) with a standard deviation of 0-7 mmol/l (12 6 mg/100 ml) yielding a 99,, cut off value of 6 4 mmol/l (115 mg/100 ml). The equivalent cut off value determined from 86 women who had eaten more than two hours previously was 5 8 mmol/l (105 mg/100 ml). Here we report our findings when these criteria were prospectively applied to 2485 women attending an antenatal clinic at between 28 and 32 weeks' gestation during one year.
Patients and methods
A venous blood sample is obtained, for determination of glucose concentration, from every patient attending the antenatal clinic of this hospital at the initial booking visit and again between 28 and 32 weeks' gestation. Because the duration of gestation at booking varies between patients and because some go on to abort spontaneously only those attending at between 28 and 32 weeks' gestation will be discussed. Excluding those already known to have diabetes mellitus, samples were obtained from 2485 such patients, but in 53 instances the blood glucose report could not be traced. We excluded 28 women who had twin pregnancies and one who had a triplet pregnancy for the sake of uniformity despite their blood glucose concentrations being within the range to be discussed. This left 2403 patients for subsequent analysis, in 2285 of whom the time of the last meal had been accurately recorded. In the remaining 118 this interval was recorded only as "more than" or "less than" two hours previously.
Results
The 2285 patients for whom an accurate time had been recorded were divided into nine groups according to the time of sampling, in half hours, since their last meal; the mean blood glucose concentration was determined for each group together with the standard deviation and the calculated 99°O cut off value (table I). They were then divided into only two groups according to whether their last meal was within two hours before sampling. This allowed all 2403 patients to be used. Mean (SD) concentrations and 99"O cut off values were calculated again (table II) . The cut off values were slightly different from those applied, being 6 1 (110) rather than 6 4 mmol/1 (115 mg/ 100 ml) within two hours after a meal and 5 6 (101) rather than 5 8 mmol/l (105 mg/100 ml) more than two hours after a meal.
Fifty nine patients (2 6 O ) were referred for various reasons for glucose tolerance testing with 75 g glucose by mouth (figure). Thirty eight were referred on the basis of their random blood glucose concentration, though in only 32 (1-4°0) had this actually exceeded the 990' cut off value. Of the 38, two were found to have unequivocal diabetes mellitus (and are further discussed below). Four others had post load concentrations indicative of impaired glucose tolerance during the Seven patients were referred for oral glucose tolerance testing on the basis of glycosuria. Our practice had been to refer pregnant women who displayed glycosuria in freshly passed urine on two or more occasions; the definition of glycosuria was a positive response to a commercial reagent strip (Multistix). All were normal by the standards of the World Health Organisation, though two could be regarded as having impaired glucose tolerance by the criteria of the British Diabetic Association; they were both normal after delivery. Six patients were referred on the basis of having previously had a large baby, and all gave a normal response to oral glucose tolerance testing. Two were investigated because they had been called diabetic in a previous pregnancy; one gave a normal response to oral glucose tolerance testing and the other qualified as having impaired glucose tolerance according to the post load criteria of the World Health Organisation but was completely normal after delivery. The remaining six patients were referred for a variety of reasons but were all found to be normal (figure).
Altogether four patients were diagnosed as having diabetes mellitus, two on the basis of their responses to oral glucose tolerance testing at two hours as described above and two on their random blood glucose concentrations alone (16 4 and 21 9 mmol/l (296 and 395 mg/ 100 ml) respectively). None had any of the "stigmata" of diabetes such as a family history of the disease or a bad obstetric history and none had been symptomatic in the sense that they had sought advice from either their general practitioner or the antenatal clinic; only one had had glycosuria detected at a previous visit to the clinic. Three patients required insulin treatment during pregnancy, one of whom remained insulin dependent afterwards; she subsequently had a second successful pregnancy. Another was changed from insulin to gliclazide after delivery but subsequently became insulin dependent, and the third achieved dietary control after delivery and did not require further treatment despite her response to oral glucose tolerance testing being unequivocally diabetic. rhe fourth patient found to have diabetes responded well to dietary management during pregnancy and continued to do so afterwards, but repeated oral glucose tolerance testing showed persistently impaired glucose tolerance by the standards of the World Health Organisation. All had normal, vaginal deliveries of live healthy babies.
Discussion
Several practical points emerge from this study. In both the initial group6 and the present much larger group the data suggest that about 99%0 of a normal healthy pregnant population are unlikely to have a random venous blood glucose concentration much above 6-3 mmol/l (114 mg/100 ml) even shortly after a meal. Thus diabetic patients defined as those with random venous concentrations of at least 11 mmol/l (198 mg/100 ml) will be five standard deviations or more above the highest postprandial mean blood glucose concentration. Although we cannot say that we did not miss some diabetic patients in our series, these data suggest that this was unlikely; the incidence too (four in 2403 or one in 600 of a female population of reproductive years) was about the expected figure.
The stages of pregnancy at which samples for random determination of glucose concentration were obtained were those when blood was required for other routine antenatal tests; thus the cost of the needle and syringe was shared with several other tests. If the commonly used Multistix for testing urine, which give much unnecessary data and cost about 8 Is it necessary, however, to look for diabetes mellitus at all ? The incidence of diabetes appears to be increasing rather than decreasing,8 9 and, though mortality and morbidity rates for females appear to be better than for males, they are still highlo and show wide regional variations. The sooner pregnant diabetic women can be detected and returned to a normoglycaemic state the better their prognosis should be. The obstetrician must also be concerned for the fetus. In many hospitals now the perinatal mortality for diabetic mothers is not much greater than for the population at large," which almost certainly reflects the increasing care taken in controlling the metabolic state of the mother. If a look for diabetes mellitus is accepted as a necessary part of good antenatal care random measurement of blood glucose concentration offers an easy, efficient, and relatively inexpensive method for doing this.
